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ABSTRACT 

PURPOSE: To uniformly fasten cells by rotationally moving all bolts 
including a fastening bolt at the center for additional fastening even in 
states where plural cell blocks are layered. 

CONSTITUTION: A cell block 1 into which plural unit cells are layer is 
placed between upper and lower fastening plates 2, 3 and fastened with 
fastening bolts 4, 5 penetrating the upper and lower fastening plates 2, 3. 
A bevel 71 is mounted at either one end or both ends of the fastening bolt 
5 arranged at the center, and a shaft 6 which has a bevel gear 72 meshed 
with the bevel gear 71 at one end is extended to the direction 
perpendicular to the layer direction of the cell block 1. A 
manual-operation handle 8 or a rotation driving source 8' such as a motor 
and a rotary actuator is connected to the extension from the fastening 
plate 2 outward. The handle 8 is rotated or the rotation driving source 8' 
is actuated to rotationally move the fastening bolt 5 at the center via the 
shaft 6 and the bevel gears 71, 72 rotated for additional fastening. 
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(57) [Abstract] 

(There is an amendment. ) 

[Constitution] 

tightening and others tl T it is with tightening bolt 4 ^ 5 
where battery block 1 whichlaminates unit battery of plural is 
put between by tightening sheet 2, 3 of top and bottom, 
penetrates tightening sheet 2, 3 of top and bottom. 

You can install umbrella gear 71 in any one edge or both ends 
of the tightening bolt 5 which is arranged in central portion, 
axis 6 which possesses theumbrella gear 72 which is 
connected with this umbrella gear 71 in the one end laminate 
direction of battery block 1 is extended to direction 
whichcrosses. 

From tightening sheet 2 handle 8 , or motor ^ rotary actuator 
or other rotary drive source 8' for manual operation 
iscoimected to extended part to outward direction. 

rotating operation it does handle 8, or rotary drive source 8' 
operating, axis 6, throughrevolution of umbrella gear 7 K 72, 
rotation doing, it retorques tightening bolt 5 of central portion. 

[Effect(s)] 

Containing being able to tie tightening bolt of central portion, 
retorquing the bolt H> is possible even with state which 
laminates battery block of plural, tightens battery in uniform it 
is possible . 
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[Claim(s)] 
[Claim 1] 

multiple stacking installing unit battery, as 2 block it 
laminates battery block which was formed at least, tightens in 
top and bottom of each battery block andarranges sheet, 
having tightening device which tightens theaforementioned 
each battery block, with tightening bolt which penetrates 
thetightening sheet of this top and bottom in laminated type 
fuel cell which becomes, 

transmission mechanism which transmits torque to said 
tightening bolt in any one edge, or the both ends of tightening 
bolt which is arranged in central portion of theaforementioned 
battery block is attached, as axis which is connected tothis 
transmission mechanism from aforementioned tightening 
sheet is extended to the outward direction, Through 
aforementioned transmission mechanism to extended part, 
drive means which the tightening bolt of aforementioned 
central portion rotation is done was connected the laminated 
type fuel cello which is made feature 

[Claim 2] 

As axis which is connected to transmission mechanism is 
extended in laminate direction of battery block and direction 
which crosses, being able toinstall aforementioned 
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Specification 
[0001] 



[0002] 



transmission mechanism in one end of umbrella gear and 
aforementioned axis which are installed in one end of the 
tightening bolt which is arranged in central portion 
aforementioned umbrella gear you bite and you constitute due 
to with umbrella gear of the other which it can be brought 
together, At same time drive means for outside operation was 
connected to the extended part of aforementioned axis 
laminated type fuel cello which is stated in the Claim 1 which 
is made feature 

[Claim 3] 

laminated type fuel cello which is stated in Claim 1 which 
consists handle for manual operation and you can install drive 
means in extended edge of axis makes feature 

[Claim 4] 

drive means was formed with motor v rotary actuator or other 
rotary drive source, this rotary drive source was connected to 
the extended part of axis laminated type fuel cell© which is 
stated in Claim 1 which is made feature 

[Claim 5] 

As it forms recess in penetrating part rank of tightening bolt 
of tightening sheet of top and bottom, in order for one end and 
other end of therespective tightening bolt to be settled inside 
each recess, it arranges, any one edge of tightening bolt of 
central portion or transmission mechanism which was 
attached to the both ends and. Axis which is connected to this 
transmission mechanism was arranged in skyinside recess 
which was formed to central portion of tightening sheet of 
aforementioned higher or lower, at same time, from sky inside 
the said recess aforementioned axis was extended in outward 
direction, drive means for outside operation was connected to 
extended part to outward direction laminated type fuel cello 
which is stated in Claim 1 which is made feature 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

This invention, it relates to laminated type fuel cell, especially 
unit battery the multiple stacking installs and battery block 
which is formed with state which 2 block from here upper 
load layer is done, large surface area cell tightening andothers 
tl S it regards laminated type fuel cell which has tightening 
device whichis made way in uniform. 

[0002] 
[Prior Art] 
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[0004] 

P^y^€15-?S:®ET-|$#lt^Ct(;5T$* 
[0005] 



Until recently, as shown in Japan Unexamined Patent 
Publication Hei 1- 320777 disclosure as tightening device of 
the fuel cell, as tightening bolt is arranged in four comers of 
battery stack, uppertightening sheet is locked in top end of 
each tightening bolt, each tightening bolt through sleeve, 
penetrating from lower tightening sheet, thetightening sheet 
under this through sleeve with suppleness energization 
mechanism for tightening, pushing up, There are some which 
tighten four comers 4 site of battery stack. 

Or as shown in Japan Unexamined Patent Publication Hei 1- 
22 1 865 disclosure, with tightening mechanism, for example 
wire where it arrangestightening rod of plural alongside 
laminate direction side surface of battery main body, as it 
becomes fixed in pressure plate, penetrating other end from 
container which stores up battery main body, protruding does 
one endjprovides projection portion in outside of container 
pulling, battery main body there are some which in laminate 
direction are tightened with specified pressure depending 
upon this tensile force , 

Or, as shown in Japan Unexamined Patent Publication Hei 1- 
148770 disclosure, device of structure which is tightened 
suchas those which tighten battery stack making use of coil 
spring etc isproposed each every battery block. 

[0003] 

[Problems to be Solved by the Invention] 

multiple stacking doing unit battery regarding Prior Art of 
each disclosure disclosurewhich description above is done, it 
forms battery block, because the tightening T empty plural 
block it has laminated in each every battery block,retorquing 
bolt after block laminate is done from relationship 
ofadjustment of entire surface pressure, but plural block after 
laminating the battery block. Because contact surface of 
battery block in order to agree, is installed,retorquing 
tightening bolt which is arranged in central portion of battery 
block becomes impossible. 

Because of that, problem that occurred nonuniform of battery 
tightened surface pressure inwith central portion and 
periphery attendant upon surface area enlarging of battery 
stack, expands. 

[0004] 

objective of this invention, retorques tightening bolt which is 
arranged in the central portion even with state which 
laminates battery block of plural, itis to offer fuel cell which 
has tightening device which can bepossible , tighten battery 
block with uniform surface pressure. 

[0005] 
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[Means to Solve the Problems] 

As in order to achieve above-mentioned objective, fuel cell 
whichrelates to this invention, it attaches transmission 
mechanism which transmits torque to said tightening boh in 
any one edge, or both ends of tightening bolt which 
isarranged in central portion of battery block, it tightens axis 
which isconnected to this transmission mechanism and from 
sheet extends to outward direction. Through transmission 
mechanism to extended part, constitution which connects the 
drive means which tightening bolt of central portion rotation 
is done is adopted. 

With technology motor of one of this invention, as for 
transmission mechanism, itconsists gear mechanism which 
consists of one end of tightening bolt of the central portion 
and umbrella gear of pair which is respectivelyinstalled in one 
end of axis, but also it is possible to consistother transmission 
mechanism for example rack * pinion. 

In addition, as for drive means, it can consist rotary drive 
source which isconnected to handle » for manual operation 
which is installed in extendededge of axis or extended edge of 
axis. 

[0006] 

[Working Principle] 

At time of above-mentioned constituting, when it operates the 
drive means from outside of battery block, or operates, 
through transmission mechanism which is connected to axis, 
tightening bolt of central portion which isarranged in central 
portion does predetermined amount rotation. 

Therefore, tightening boh of central portion is done 
furthermore screw tightening, retorquing becomes according 
to need possible. 

As a result, containing being able to tie tightening bolt of 
central portion,retorquing tightening bolt of site becomes 
possible even wifli state which battery block plural block is 
laminated. 

[0007] 

[Working Example(s)] 

As for Figure 1 with front face sectional view which shows 
one Working Example of this invention,multiple stacking 
doing unit battery, as for battery block 1 which was formed, it 
hasbecome constitution which was put between top and 
bottom by uppertightening sheet 2 and lower tightening sheet 
3 . 

Furthermore, as for battery block 1 with structure of public 
knowledge, as for die electrode of unit battery of each layer to 
flat by partition of 4 it isdivided is formed, boundary of each 
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partition seal is done by the separator . 

As shown in Figure 2, recess 2 1 .... 22 and recess 3 1 .... 32 are 
respectively formedin four comers and central portion of 
tightening sheet 2 and 3 of top and bottom, each recess 21 .... 
22. and 3 1 hole 23 which is penetrated to battery laminate 
direction..., 24, and hole 33..., 34 is formed in 32. 

hole 23 ... of recess 21.... 3 1 ... of four comers and hole 24 
of recess 2 2, 3 2 of33..., and center and in 34, upper end of 
tightening bolt 4. . . . 5 for battery block tightening and bottom 
end are inserted respectively, tightening arelocked 
respectively by nut . 

Way top end and bottom end of each tightening bolt 4. . . . 5, is 
position of interior of recess 21.... 31.... and recess 22,3 
2, top end of each bolt 4 ... . 5 from top of theupper tightening 
sheet 2 protmding does not do in upward direction, 
inaddition, way bottom end from bottom surface of lower 
tightening sheet 3 protmding it does not do in lower, each 
recess 2 1 .... 22 . and 31..., length of depth, each tightening 
boh 4.... 5of32isset. 

It opens recess 23 . 33 of central portion of tightening sheet 2, 
3 of top and bottotn,in outside surface through slot 25 and 35. 

[0008] 

Inside slot 25 of upper tightening sheet 2, axis 6 laminate 
directionof battery block, axial direction of tightening bolt 5 
of namely, central portion is arranged with the state which 

crosses. 

In top end of tightening bolt 5 of central portion and one end 
of central portion side ofaxis 6, umbrella gear 71 and 
umbrella gear 72 are installedrespectively, are connected 
mutually and form transmission mechanism which consistsof 
gear mechanism of pair. 

[0009] 

other end of axis 6 is extended to outward direction of upper 
tightening sheet 2 through slot 24. 

handle 8 for manual operation is installed in extended edge. 
[0010] 

In above-mentioned tightening stracture, tightening sheet 2, 3 
of the top and bottom does function which battery block 1 
scissors is attached. 

In addition, tightening bolt 4. . . . 5, through tightening sheet 2, 
3 of top and bottom,carries out role which transmits tightness 
to battery block 1. 
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Axis 6, when handle 8 it turns, turns to isotropic. 

Axis 6 with support mechanism> for exan^le bearing of not 
shown in the diagram is supported in rotateable. 

When axis 6 turns, revolution through umbrella gear 7 K 72 of 
the pair, is transmitted to tightening bolt 5. 

Umbrella gear 7 K 72 of namely, pair, converting rotational 
force of axis 6 to 90 degrees orthogonal direction, has done 
function which it conveys to tightening bolt 5. 

[0011] 

When tightening it locks battery block 1 with tightening sheet 
2, 3 of the top and bottom with nut tightening of scissors 
attaching and the tightening bolt 4. . . > 5, in tightening 
structure which is shown in Figure 1, battery block 1 through, 
tightening sheet 2, 3 of top and bottom, with this state, handle 
8 turns with manual operation , revolution axis through 6 and 
umbrella gear 7 U 72, in tightening boh 5 being transmitted, 
tightening bolt 5 turns to retorquing direction. 

Now, tightening bolt 5 of central portion predetermined 
amount can be retorqued with outside operation. 

In this case, as for each tightening bolt 4 of periphery, as for 
from outside being able to retorque in option screw with 
screw tightening of nut which is packed in both ends, is of 
course. 

Therefore, containing being able to tie tightening bolt 5 of 
central portion,retorquing bolt becomes possible. 

[0012] 

Next, Figure 3 laminates with front view which shows 
Working Example whichlaminates block which is shown in 
Figure 1, this way when the plural block it laminates battery 
block 1, in order for bottom surface of lowertightening sheet 3 
of top and upper position block of upper tightening sheet 2 of 
lower position block to coincide. 

There being this laminated structure, it can retorque 
tightening bolt 5 of central portion of the block of everyone 
simply with outside operation by predetermined amount 
rotating operation doing handle 8 of block of top and bottom 
everyone. 

Even with state which laminates battery block 1 of namely, 
plural, tightening bolt 5 of central portion of block of 
everyone is retorqued becomespossible with outside 
operation. 

[0013] 
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As for Figure 4 with front face sectional view which shows 
furthermore other Working Example of this invention, same 
part as Working Example of Figure 1 attaches,same sign 
abbreviates explanation. 

From upper tightening sheet 2 of axis 6 rotary drive source 8' 
is connected to extended part to outward direction. 

rotary drive source 8', for example step motor or other motor 
or is formed with rotary actuator , receives driving power 
supply and is designed in such a way that rotary driving it is 
done. 

At time of constituting this Working Example, when battery 
block 1 scissorsand tightening with state which is kept, rotary 
drive source 8' it operates withtightening sheet 2, 3 of top and 
bottom, axis 6 turns, this revolutionthrough engagement of 
umbrella gear 71 > 72, is transmitted to tightening bolt 5 of 
central portion, tightening bolt 5 turns predetermined amount. 

Now, tightening bolt 5 of central portion can be retorqued 
simply from outside of battery block 1. 

In case of Working Example structure of Figure 4, even with 
state which laminates battery block 1 of plural in same way as 
Figure 3, tightening bolt 5 of the central portion from outward 
direction of battery block can be retorqued simply in the 
automatic. 

[0014] 

Furthermore, being able to apply to gear mechanism with 
umbrella gear of pair, also it is possible to use gear 
mechanism etc with worm gear gear as transmission 
mechanism. 

In addition, as for drive means which turns, with manual and, 
in thepoint that same effect is acquired axis 6 with automatic 
itretorques tightening bolt of central portion with outside 
operation. 

[0015] 

[Effects of the Invention] 

In explanation above clear sort, according to this invention, 
andcontaining being able to tie tightening bolt of central 
portion with state because retorquing tightening bolt of site 
to it becomes possible, with battery block of large surface 
area cell which laminates battery block of plural, ittightens in 
uniform, it is possible . 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a front face sectional view which shows Working 
Exanqjle of fuel cell 1 block which has thetightening device 
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which relates to this invention. 
[Figure 2] 

It is a oblique view which shows tightening sheet of top and 
bottom which isused with device of Figure 1 . 

[Figure 3] 

It is a front view at time of plural battery block laminate 
which shows Working Example of the this invention. 

[Figure 4] 

It is a front face sectional view of 1 battery block which 
shows other Working Example of this invention. 

[Explanation of Symbols in Drawings] 
1 

battery block 
2 

Upper tightening sheet 
3 

Lower tightening sheet 
4 

(periphery ) tightening bolt 
5 

(central portion ) tightening bolt 
6 

(Transmission) axis 
71 

Umbrella gear (transmission mechanism ) 
72 

Umbrella gear (transmission mechanism ) 
8 

handle (drive means ) 
8' 

rotary drive source (drive means ) 
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IS 1 1 [Figure 1] 



[Figure 2] 
[Figure 3] 
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